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3-^-5., -g- ^r^-gr 20(S)-^l^l^A>o]c R g3 20(S)-^14^>°1-^ Rh 2 «" i^Rr "^eHI 

20(S)-^14^>°1^ Rg 3 ^ 20(S)-^^l^>o]c r^o] Al^l^Eofl cfltV ^-g- 7l 
41 S. JiJL Jl^# 5>7l nfl^-ofl ^^1^-, ^^1, t^H^ S^=r ^ 

^ ^>-g-€ ^ 

£ 5 

^1^^a>o1^ i 20(S)-^l^^A>olc Rg3) 20(S)-^1^1^HS. Rh2, *1M 
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{COMPOSITION FOR INHIBITING GLUTAMATE-MED I ATED NEUROTOXICITY COMPRISING 
GINSENOSIDE Rg3 OR GINSENOSIDE Rh2} 

£ la^r Ca 2+ -^^-S}- 7]#^- ol-g-S>o^ NMDA ^ neflH^ji, £ lb 

^ -S-^*!- %■ ^^-(GTS)4 7l^oll <g&\<<\ NMDA =^-g-^l D-APV 

(D(-)-2-o}Dlt- 5 -ii it ^j^) f °l-§-*M NMDA ^-Ml *^ ^ ZLHflH. 

£ 2^ <?]#^ ^.S. ^l^l^AfoljEL 10^ (C-20 ^ # 

nfl)^- £ 1^ ^ab^v ^ 7 ^ o--*> ^«.o. stfl^l (whole-cell 

patch-clamp) «o v ^ °l-§-tt NMDA ^r-M| *fl 7 fl -fr^ 3^5. ^-°1*V ^-Bj-* I^tt ZLEflH. 

£ 3^ lit °l-g-*V ai^s.^ (MTT assay ^li^HiEL Rg 3 ^ ^l^^li 

£ 4^ ^^iflofl ^7fl*>^ Dl^--o11 o^}) t^S^ 20(S)-^l^l^A>ol = o| 

£ 5^ £ 4°fl # 9^2} 20(S)-^14^>°1^-^ NMDA °fl7fl ^ -ft^ 
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<6> ^^lojH nfl 7 fl 4J3=-^ ^afl JL^# 2Hr S^l-ofl ^ ^ 

20(S)-^l^lir.A>o]c R g3 20(S)-^il ^>r°l H Rh 2 l- i^*Rr -^f-EHl 

<7> sl-H-^ ^l^p (Panax ginseng C.A. Meyer (^ray/aceae))^ »M<y oM^H^ <4 

qHl- 7># ^o] A}-g-S]^ Ag<$ ^q-olcf. o]e^> olAj-o, Ag^X* Jr^-g- £ 

^^r^r ^iliiAH^ (ginsenoside) BL^r °^^L Wl-S 30# *1 

^a}o1j= 7 ]. oi^-6fl -g^s]^ ^. <£s}t} (Liu, C.X. J. Ethnopharmacol . 36, 

27-38, 1996 ^ Baek, N.I. -§-, Planta Med. 1996, 62, 86-87, 1996 %3i) . =L ^\S.^ 
^l^^>ol^.- Ra> - Rbl> - Rb2( _ Rc> _ Rd) - Re> Rf> - Rgl> - Rg2> - Rg3; -Rhi, -Rh 2 -g-c-l 91^. 

*1 S^l-^l iJl*>7l Al^V^t}. 7l^^^l Cfl*l ^S.cflcH!^ o]^ ^ 

^ 7l^aofl j^-g. q-E^ol «v^^c|-. i^l-ol-^Cscopolamine)^^- ^#2.<Io} 

uj- M-o]^ 4^. ^sfl^ 7]°m, 7l^^^ofl 7 ^j- oj-^ ^ (hippocampus) 

^l^li^ ^Hl 7l«^^ ^-S]* ^>y-ol ^sfAl ^jo.S ^B^^lJl (Hsieh, M.T. 

^, Phytother. Res. 14, 375-377, 2000, Wesnes, K.A. , Ward ^ , Psychopharmacology (Berl) 
152, 353-361, 2000 ^ Zhong, Y.M. Physiol. Behav. 69, 511-525, 2000 %^). 
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^ #^ *fl 2000-471531). 
<9> ^ * 7l^^ofl cfl^V ol^ofl, H*^, ikSr *\^&°\) #A*V 

olAj-^ o-ql^v s^ 7 > ^JlSl^C}. i^W-O] ^ ^Voju}. 3]^H1 ^*fl i)^ 

H -B-^" ^JI^AS ^1^^15£7> ^<H?_>cf. HL^ #H ^ ^«fl -fr^^r H*l 

m ^# 2.^ *i^tb ^4 -a^Afli Af^ nVo>^cf^ iLJl^ol oicf (Wen, T.C. 

Acta. Neuropathol. (Berl) 91, 15-22, 1996 ^ Maffei Facino, R. Planta Med. 65, 
614-619, 1999 %3z) . 

<io> oje^i -tl^^lS iLJ: JLSffe ^£ f 1 ^]i^Hi= Rbl o] ^s^dfl 

o]^_6\] ^l^l^A>o]c Rbl 4 Rg3 7]. ^ *fl *lCf ^ A}^ D| ^^>7fl Si 

(Lim, J.H. ^, Neurosci Res. 28, 191-200, 1997 ^ Kim, Y.C. ^, J. Neurosci . Res. 53, 
426-432, 1998 %3i) . 

<n> n&m o]&|t!- f^Hd^oflA^ -B-^ t3r ^-S^oflS &^5L ZL *H1^ 

71^ ^*l:n Sff-ji sa^, ^ ^-S-^ ^ltb Jl47> <^ H-^^l^l ^ # 
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*\7} 4^: 'St 2 -* 4^}4 20(S)-^14^ A I- O l^- Rg 3 4 ^l^]ic.A|-ol c Rg3 o^ cflA>A>^-0] 20(S)- 

<14> 44*1, ^. ^JfLB^jojE Dl | 7fl X\^^ o^] Jrij-S. ^°- ( Jicj- ^jMflaJ 

— -S- 20(S)-*HHn44 = Rg 3 20(S)-^l^^>o]c Rh 2 l- 5£^-*Rr #^4*11 4 H nfl 7 )j ^ 

3^H3 4*fl s^-I^g- 

<15> NMDA ^r-M]«- #^M=HHH -tl^s^o. *\^2)^, 4^#, 4^%4 ^l^^ll^ 

4^ 4^44 4^4 47 r 43 ^<M- 7}-4-£^ ^iLtr 7l^o.S. (Skaper S.D. 

Ann N Y Acad Sci . 939, 11-22, 2001 ^ Massieu L. & Garcia 0. Neurobiology (Bp) 6, 
99-108, 1998), i^iolB *fl7fl 4*fl Jl4» #xt It^ 4 ^#^8r 4#, 4# 

44 ^ 4^*4 ^1^1 ^ ojrf. 

<16> 20(S)-^llc44-^ Rg 3 5E^ 20(S)-^l^liiA>olc r^j. t^l°lB, ^4 

NMDA ^-M14 #4 4*11^4 -f^tb 5^4^ 4-^# ittl -g- 1^4 7># 

e^tb ^5.4 yfl 0 ^ 4^^1i°fl^ 4^44^ Rbi4 4^44^ Rg 3 7> 

4*flt!:4^ ^47> ^^\t\] &-514 (Kim, Y.C. f-, J. Neurosci. Res. 53, 426-432, 
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1998 &2i), o] WIa^ 20(S)-^>Hl^>olc Rg 3 5q- 20(R)-^l>Hl^>ol = Rg 3 *] 

°fl cfl«fl>H , ?> =L JLSfl- ^l^s>^# fAS, t^H<4 ^-o] ^#o] o>vJ 20(S)-^l>HliiA> 

ol= Rg 3 7V #if-EHHB Dfl 7 fl <>M1 Jl^# 3^ *V «} $1}. 

<i?> o]e> -g^^tf. 

= 10^1 tfl^H 2^}*}^. AjiEfl^ Al^^^ro^ 7># ^ 

^ A>^o] sj-^jx 7l^^ 7f^> #j3.t!r -^5. sflnf A];^ o) 

Eflov ^ #b1HH * ojAj- X\^^(/ n v itro) «ti<S 

<19> g:^ a]^^^o]1a^ cfls^^l ^l^iM-^ ^eHMB^ NMDA wlNMDA 

4i -sf^ -a-5L*>^ NMDA 7}^ #A*>H.5. ^14^A>oli= Aj«. 

1:* NMDA ^tij-sq^ ^ -fr^^r >*flS.ifl Ca 2 *-^^)- 7)^3., NMDA ^-M] *fl7fl 

-B-^^: 7l#S. ^7l 71^-i- ^, 7l^^] ^S-A^ «A} ^ o] 

jL^^-^j^ (MTT assay)-°5. St 1 !. 

<20> ^oflAi ^-Ol^- W>ofl afS^, 20(S)-^l^^A>o]c Rg 3 ^ 20(S)-^l^^A>o]c Rh 2 7> 

<2i> , 20(S)-^l^l^A>olc s ^ 20(S)-^l^l^ol = Rh 2 # 5L^Rr ^eI-^oIe 
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B ^-Ml 4^ -fr^^r ?>^<>m ^ ^3*3 ^ S ofl A]~g- 

<23> ^ ^^ofl^ ^ <£;g ^^], 3*0, ^1 

<24> 2E*V, fJ-^Sl S]<* -g*P§, ^-^^^1, ^i5LI^Il, e^A>*fl, 

°\) ^ ^e}-^^^, ^o]^ 7l^il5. ^ nfl ^tiV^ O,^^ ^5 xfl*| 1000 

mg, ^^Mlfe 10 500 mg, M ^^^\?\}^ 50 500 mg# 1<£ 1 2s\ 
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<28> ^Alofl l: sfln> Al^Aflg, £g] g B£Q^ 

<29> Eflo> ^ *fl*> ^2:^ *fl^- ^l^oJM ^<?H 0 .05% A 

^91 JL^* eflola.Hl^( L eibovitz) L-15 «fl*H 37"C°1H 20^-# ^e|*>^cf. o]^ 

*V ^l^^l^L* #xM-L-3^I (0.5 mg/m£) ^eltt ^ ^tH 1.5 X 10 5 >Mli/m«S. «fl 

<so> /flS^- 0.5 mM L-#^Bf^1, 25 pM #-¥-bHHH, 25 pM 2-^^-J£.<H]^, 100 U/ml ^ 

100 pg/ml ^H^spHaIoI ^ 7 >^ Neurobasla/B27 Bfl<#.g-6»ofl *1 afl^^t}. 1^ 
ofl 25)^! t^E}Dl]o|E7} ^7}£]*1 wfl^lS. 1/2^ ja^^Al Hfl«£*M «fl<# 7-15«a ^ ^ 

<3i> ^Alojl 2: *flgifl ^ ^£ 

< 32 > oM^l^HiBlS ^Bfl^ ^e|~2 (^2^-2/AM; ESI, n]^- _£.efl:£^ 4i7fl^ 

-B-^l(Eugene)A> afl#)# Ca 2+ X*ll-3. ^--g-i^tf. HEPES ^#-g-^ mM: 150 

NaCl, 5 KC1, 1 MgCl 2) 2CaCl 2 , 10 HEPES, 10 if3i, pH 7.4HH 5 pM ^ef-2/AM^- 
0.001% #-f-S.H(Pluronic) F-127^ ^1 *fl*> ^^li# ^°fl>H 40 ifl*l 60-g-# 1^> «fl<8= 
*H a*l^ * HEPES ^#-g-^ilS ^5) 4l3*F5a*=K 10^-^1 ^Ml 51^ ^*]^# 
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<33> ^^l^o.^., ^^Ei a|)<H €^ ^(computer-controlled filter 

wheel) ^fla] *|Ei o]^s^^ (Sutter Instruments) *ll#H <*j 

71 ^ (340 nm ^ 380 nm)^- #^3-2-5. ^£ofl ii#X|^t4. ufl 2^ #3 3Hb}-» <g 
°3 *r°Hl -£*|*H ^°fl ^fe ^l^V^^f. 515 nm -H 

tfl<* ^-sf 3x)-7] (long-pass filter)* -g-^H ^°]-& ^(emitter fluorescence 

lights ^Zf CCD ^Hl^r* ^lM- ^7H1 o^fl til^r^4 -ft-E] Ca 2+ ^51 

([Ca 2+ ]i) at^S ^«:*>^cf. 2.€- Universal Imaging software (*1 

^ ^l^H^r^r ^7fls] ?|ae ^l^Ei (West Chester) °l-§-*>^4. 

<34> ^ AH] 3 ; ^gl^-^ ^» Ql-a-?T- NMDA Pfl7fl g^-ff- 

<35> ^ 5fl^l (perforated patch-clamp) 7}^^ °l-g-tr ^ ^ 7 |s. 

* ^«5$tr. *D«> ^ni-^ A> oloii 7 i7>-g- H-g-(gigaohm seal) 

^^g^^cf. sfl^l #^-3] 3-4 MG* -n-^j^^Jl, vfl-^-g-oJ^ 120 zj- 

-g-, 20 NaCI, 2 MgCl 2 , 10 HEPES , pH 7.4 (^ : mM)iL3. xHQ\§<£v)-. 
<36> ^S^Hl 17> ol^-u> ^t}?]) *H ^711- ^s>7ll *r^r -g-^^-S-Ai u| (Nystat in) 

(25 mg/ml)# 250 //g/m£ ^£3. ifl -Sf-g- o« ofl ^H^t}. >Hli^" ^ ^ -g- 

°^ (^fl: mM, 150 Nad, 5 KC1 , 2CaCl 2 , 10 HEPES, 10 ^^-3.^, pH 7.4H1^ ^_a.ofl ^ 
NMDA ^-Ml 0.001 mM^ #5]^ ^7}is\<%jL, Mg 2+ * ^7^^ ^\^}^. 

^}S.^ 7}^r-8r EPC-9 ^7\9\ Pulse/Pulsefit software (HEKA, Germany)* °l-§-^M 
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<37> ^aHI 4: NMDA ±&3 Pi] 7 fl NMDA <^1*fl ^ 

<38> sfln). Al^^ioflAl NMDA ^r-g-^] -S-*} NMDA ^-g-*fl <3*M1 ^a^N y o V ^ 

2°1H ^^^j. ^-o] fura-2/AMol^ a}-§-*V Ca 2+ -<34 v s|- ?l#-8- o] 

<39> NMDA1- ^iJ- NMDA ^-Ml %^sHr ^livfl ^ -fr 0 * 1 ^ ^7)^. 

, 4-5-g-^ 12«1 o]a o v nmda^- -*J*H H-H S^lt!: sflu> aI^^] 

^r#^r ^4-, 1-#^SM <^th -fM^JI NMDA ^-Ml ^^o] 

D-APV^ # AVi^ ^-g-(GTS)* *fl*> ^eltb ^-^Tr Ca 2+ ^-5L7> ^^^-Tfl 

<40> OIAJ-^ -J! ^ ^ 10#^ ^!^i:4 0 lH (^^^>o]c_ Rbli _ Rb2> _ RC( _ Rd> _ Re> 

-Rf, -Rg 2 , -Rg 3 , -Rhi, -Rh 2 )l- 1*V ^ C-20 

^Afl*1- ^4 ^l^^A>olH. Rg 3 ^ NMDA ^-Ml SL^°} ^Afli^HS. q £=-ofl w]^ 
^-§^1 3<H#^- ^^cf (51 2a ^ 2b). 

<4i> ^l^^A>ol= ^oj NMDA ^-Ml ejafl JL^r£- -R^^ ^u)e}- NMDA ^-Ml ni] 7 fl 

s^s^^CE 2d), IC 50 3.8 yMS. ^SL M-Ej-tf* ^ 2c). 

<42> £ 2a 2c^ ^*j^r $HH <£^*> h><2J. £0) NMDA1- «fl<y= «fl^Hl3L^l ^^-i: «fi (5-10 

^) NMDA t^AS ^7l^ ^ -£-^-8: Ca 2+ -^^-Sl- 7l#5L ^f>}%3-, -£ 2d^ °j 5-1*1: Ca 2+ 
°}£r o)2]o]} NMDA iflofl N A + ^-9] ^-^AS. ifl^ ^^f- 

# ^l^liiA>ol^ Rg 3 ol ^^1^ , £ 22] ^Jif^r ^l^l^>o]c Rg 3 7l- NMDA 
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<43> Al^ NMDA°fl £]*fl ^ Sltb 4 S3 fl*H, 3-(4,5- 

^^€^ o >#-2-^)-2,5-^*0^^H2l-## (MTT) «^ O. Allege]-. ^ HflOj:^ 

S3 *1W Ai^^i^- 24^ #3HH<H1 6-14^^ tifloj:^- jr ! uM o) ^^Alo] £ ^ Mg2+ ~ 
^7> ^H^* a>-§-s}o} GTS (100 //g/ml)^ Rg 3 (10 uM)# #*1&]i2r ^ 10-g-# NMDA# 

*)eJ*|.jL cfAl uflo^ojio.^ JH^^tf. 24^1^} *ofl PBS ^ MTT (1 mg/m£) 

# 50 ^ ^ tiflcy:^. A^^t}-. MTT ^3 4A|# ^ A <Ht^^ ^l7l^>Jl cflA>^ 3. 

sp>^ ^ofl^^^Al^(DMSO) 100/^1 -§-^A]^cf. ^ y-^r^j ^eflo]H #^-7l 
(Automated spectrophotometric plate reader)!- °l-§-*r°i 560 nm^ 3^H|a-1 

<44> MTT o.S ^tr ^4, NMDA ^-g-*fl ^^^^1 D-APV, *!#3 # A>3£vj ^ 

(GTS), *1^A>o1je. Rg 3 7> NMDA ^ Aj^S.Ajo|l cfl^- ^£ -fl^-fr -ft-JLSl-Tfl #7H^1^ y A 
o\ ^^^cf (£ 3). 

<45> ol^-ofl^ 30<^3 ^l^in:A>ol^7|- 7>^S- ^ti^nV =L s$ -g- °- OL #^-z\)o]} ^ ^ 

^ OJiL C-20 3*13 (S)-^Hflo^ 5W§.n_Kg- fftu} Aj^^o] ^-g-*)H tfl ^ J-^ 
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<46> ^l^AH^ c _ 20 <H*1<2} (s)-^Efl^ 3 20(S)-*H1 ^>°1 S. -Rt>i , 

-Rd, -Rgi, -Rg 3 , -Rh lf -Rh 2 , 20(S)-HSM2l-^>^# (protopanaxadiol ) , 20(S)-^SMsH- 
4Ba]f (protopanaxatriol) ^ 3}-^-# %■ 97}*]*] ol-g-^H 5. 2a ufl*l 2c£l 

-Stl H o^^-S ^s^V^Ji, zi # NMDA 7># -f^tb Jl4 

1- M-^m^ S}-^-#£r 20(S)-^^1^>o]je. Rg 3 Sf 20(S)-^l^l^}ol^. 1^2^ °1 (2. 
5). 

<47> ^>7l ^ i^. o]^- ^ (GTS)( c_2o ^*]<>] oj^^^^. ^]4^A>o}c 

Rg 3 z\- ?\a]}^}o}eL Rh 2 , 20(S)-^1^1^a>o]= Rg 3> 20(S)-^li^}<>l-^ Rh 2 ^l NMDA nfl 
7fl ^1^^a>o]^ R g3 ^ C-20 °l^^l7> S-^ 3r\fe 

20(S)-^^1 JL3f# M-El-^^cl-. 

<48> 1] 







NMDA ^r-g-^l Bl)7H [Ca^ + ]i 


^ Al-i-d *}^(GTS) 


100 //g/ml 


62.0 d2,l 


^l^|iiA|- 0 |^ Rg 3 

(20(S)-^2l- 20(R)-^2l 


10 uM 


70.0 d4.5 


20(S)-^|^a|-o|t= l Rg3 


10 pM 


63.6 d2.0 


^l^|icA(-o|^. Rh 2 
(20(S)-^2l- 20(R)-*g2] 


10 uM 


18.6 £.7*" 


20(S)-^1^|^a(-o|h. Rh 2 


10 uM 


63.3 da. 6 


"* P<0.001, 20(S)-^Afli^A>oic Rh2 o\]^ #jq. Hls^). 
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<49> ^-t^ o. 20(S)-^14^>°1^ Rg 3 ^ 20(S)-^l^l^>ol= Rh 2 ^ ^l^^i^l cfl*V 71^4 

141 nfl^l H^ A o\ Hif , o^^ol^tg £ ^ ^^Stg 

^ ^lSofl A}-g-^ ^ o}t}. 
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[^^^^] 
IttW 1] 

20(S)-^14^1- O l^- Rg 3 JEfe 20(S)-^li^H-EL ^bHHH nfl 7 fl a] 
2] 

*fll%Hl 5a°H, H^im, f^-, ^s^H^^ Sxr *| 
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control NMDA N MPA NMDA NMDA NMDA 
+ + + + 

D-APV GTS Rg3(10*iM) Rg3(l|iM) 



I Si 4] 




20<S >-Ginsenoside Rg, 20(S)-Ginscnoside Rb, 20(S)-Ginsenoside Rg 3 

i ~ 1 1 




20(S)-Ginsenostdc Rh, 20(S)-Ginscnosidc Rd 20(S)-Ginscnoside Rh, 

1 i 1 




20(S)-Proiopanaxatriol Compound K 20(S)-Protopanaxadiol 
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